Elevation of the Hsp70 chaperone does not effect toxicity in mouse models of familial amyotrophic lateral sclerosis.
Mutations in copper/zinc superoxide dismutase (SOD1) account for 10-20% of a familial form of amyotrophic lateral sclerosis (ALS). A common feature of SOD1 mutants is abnormal aggregation of the aberrant SOD1 in neurons and glia. We now report that in ALS transgenic mouse models the constitutively expressed heat shock protein 70 (Hsp70) is mislocalized into aggregates together with mutant SOD1 and ubiquitin. Forcing increased synthesis of Hsp70 ameliorates both aggregate formation and toxicity in primary motor neurons in culture. However, chronic increase in an inducible form of Hsp70 to about 10-fold its normal level is shown here not to affect disease course or pathology developed in mice from accumulation of any of three familial ALS causing SOD1 mutants with different underlying biochemical characteristics. Therefore, increasing Hsp70 to a level that is protective in mouse models of acute ischemic insult and selected neurodegenerative disorders is not sufficient to ameliorate mutant SOD1-mediated toxicity.